Inverse relationship between epidermal growth factor induced proliferation and expression of high affinity surface epidermal growth factor receptors in rat hepatocytes.
Rat hepatocytes express large numbers of high and low affinity surface membrane receptors (EGFR) for epidermal growth factor (EGF) but the roles of EGF and EGFRs in hepatocyte proliferation in vivo are unclear. F344 rat hepatocytes in primary culture proliferated maximally in response to continuous serum-free culture with 3.3 nM (20 ng/ml) EGF, as quantified by cumulative [3H]thymidine labeling index. However, serum concentrations of EGF in rats with normal livers or induced hepatocyte proliferation due to partial hepatectomy, carbon tetrachloride-induced necrosis, or hepatic neoplasia were consistently below 0.1 nM. The 3- or 6-hour pulse exposures to EGF (1.7 nM) between 0 to 16 hours had minimal effect on labeling index at 48 hours, but these pulse exposures at 24 or 32 hours were equivalent to continuous exposure. At 24 and 32 hours, the total specific surface binding of [125I]EGF to hepatocytes cultured free of EGF decreased to 43 and 24% of the initial values, respectively. Scatchard analysis of EGF binding indicated that hepatocytes lost all high affinity EGFRs (Kd of 0.08 nM) by 24 hours. Low affinity [125I]EGF binding at 0 hour (Kd 0.8 nM) was further reduced at 24 hours (Kd = 3.9 nM) and corresponded more closely to mitogenic concentrations of EGF in culture. These studies demonstrate that proliferative responsiveness of hepatocytes to EGF increases during culture by a process that involves prior loss of constitutive high affinity EGFRs. These results suggest that constitutive high affinity EGFRs do not elicit the proliferative response to EGF.